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What IS claimed is: 

.1 _x ^ ^r^nt -ziioirw'i p t T i :=i I H Pi a Si I I h S t f a 1 6 . 

the method comprising 
5 placing the substrate in a process chamber and 

providing in the process chamber, an energized gas comprising 
fluonne-containing gas, chiorine-contaming gas and sidewalhpassivation gas. 

2. A method according to claim 1 wherein the silicon-containing 
10 material on the substrate comprises regions having different compositions, and wherein 
the volumetric flow ratio of the fluorine-containing gas, chlorine-containing gas, and 
sidewalhpassivation gas is selected to etch the regions having different compositions at 
substantially similar etch rates. 

15 3. A method according to claim 2 wherein the silicon-containing 

materia! comprises polysilicon. 
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4. M [neinotj doL^croitiy 


compositions comprise dopant in a plurality of concentrations or types. 

5. A method according to claim 2 wherein the substantially similar 
etch rates are etch rates that vary by less than about 5%. 

6. A method according to claim 1 wherein the volumetric flow ratio of 
25 the ftuorine^containing gas to the chlorine containing gas is irom aboui 2.1 iu about 

8:1 . 

7. A method according to claim 1 wherein the fluorine-containing gas 
comprises one or more of NF,, CF4 or SF,,. 
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r^io.r^^ 1 yft^horoin thp rhlnnnR-onntainina aas 


coniprises one or more ot Li ui hci 
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9. A method according to claim 1 wherein the stdewall-passivation 

gas comprises one or more of nitrogen,, hydrogen of carbon-m.onoxide . 

10. A method according to ciaim 9 wherein the volumetric flow ratio of 
the fluorine containing and chlorine uontdining gas to the sidewal! passivation gas is 
from 1 : 1 to about 10:1. 

11. A method according to claim 1 wherein the energized gas is absent 
HBr, Br^ or CH.Br. 

1 2 A method according to claim 1 1 further comprising a second etch 
step in which a second energized gas comprising HBr is provided in the process 
chamber. 

13. A method according to claim 12 wherein the second energized gas 
further comprises one or more of Cl^;, He-0, and CF4. 

14. A method ot etching a substrate in a process chamoer wniie 
simultaneously cleaning surfaces in the process chamber, the method comprising: 

placing the substrate in the process chamber, the substrate 
comprising a silicon-containing material having a plurality of dopant concentrations or 
dopant types; and 

providing in the process chamber, an energized process gas 
comprising fluorine-containing gas, chlorine-containing gas and sidewall-passivation 
gas, whereby the plurality of dopant concentrations or dopant types in the silicon- 
containing material, are etched at substantially similar rates. 

15. A method according to claim 14 wherein the volumetric flow ratio 
of the fluorine-containing gas, chlorine-containing gas and sidewatl-passivation gas, is 
selected to etch the plurality of dopant concentrations or dopant types in the polystlicon 
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16. A method according to claim 14 wherein the volumetric flow ratio 

of tiie f (uonne-containing gas lo the chlonrne-containing gas ts from about 2:1 to about 

Q . 1 

5 17. A methnd according to claim 14 comprising at least one of thie 

following characteristics (i) the f luonne-containing gas comprises one or more of NF,, 
CF; or SF^;; (ii) the chlorine-containing gas comprises one or more of Ch of HCI; or (in) 
the sidewall-passivation gas comprises one or more of nitrogen, hydrogen or carbon 
monoxide, 

1 0 

18. A method according to claim 14 wherein the volumetric flow ratio 
of the fluorine-containing and chlorine-containing gas to the sidewall-passivation gas is 
from about 1:1 to about 10:1. 

15 1 9. A method according to claim 18 wherein the energized gas is 

absent HBr, Br. or CH^Br. 

M nittuiuo accoraing to ciaini id turtfier comprising a second etch 
step in which a second energized gas comprising HBr is provided in the process 
20 chamber. 

21. A method according to claim 20 wherein the second energized gas 
further comprises one or more of Ci , He-0 and CF^:. 

2b 22. A process cinamber corinprising 

a substrate support, 

a gas source for providing process gas comprising fluorine- 
containing gas, chlorine containing gas, and sidewall-passivation gas, 
a gas energizer, and 
30 a gas exhaust. 
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whereby a substrate received on the support may be processea by process gas 

urovidea oy the yas source, energized by the gas energizer. and exhaiisted by the gas 


23 An apparatus according to ciaim 22 further coinpnsing a controijer 
that is adapted to control the volumetric flow ratio of the fluorine-containing gas. 
chlorine containing gas, and sidewalhpassivation gas to etch regions on the substrate 
having different compositions at substantially similar etch rates. 

24. An apparatus according to claim 23 wherein the substantially 
similar etch rates are etch rates that vary by less than about 5%. 

25. An apparatus according to claim 24 wherein the volumetric flow 
ratio of the fluorine-containing gas to the chlorine-containing gas is from about 2:1 to 
about 8:1 . 

26. An apparatus according to claim 25 wherein the fluortne-contaming 

ydb -.ufi [pnst^- unt uf mure or imF ., oh^ or 

27. An apparatus according to claim 26 wherein the chlorine-containing 
gas comprises one or more of Cl> or HCI. 

28. An apparatus according to claim 26 wherein the sidewall- 
passivation gas comprises one or more of nitrogen, hydrogen or carbon monoxide. 

29. An apparatus according to claim 28 wherein the volumetric flow 
ratio of the f luonne-containing and chlorine-containing gas to the sidewall-passivation 
gas is from about 1 : 1 to about 10:1, 


3*^- An apparatus according to claim 26 wherein the controller is 
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31. An apparatus according to claim 26 wherein the controNer is 
adapted to provide in the process chamber, a second energized gas comprising HBr. 

32. A method of etching a silicon-containing material on a substrate, 
5 the method comprising: 

placing the substrate in a process chamber; 

in a first etching stage, providing in the process chamber, a first 
energized gas comprising fluorine-containing gas, chlorine-containing gas and sidewall- 
passivation gas, the first energized gas being absent HBr, Br^ or CH3Br; and 
10 in a second etching stage, providing in the process chamber, a 

second energized gas comprising HBr, Br2 or CH^Br. 

33. A method according to claim 32 wherein the silicon-containing 
material on the substrate comprises regions having different compositions, and wherein 

1 5 the first energized gas comprises a volumetric flow ratio fluorine-containing gas, 
chlorine-containing gas and sidewall passivation gas, that is selected to etch the 

34. A method according to claim 33 wherein the silicon-containing 
20 material comprises polysilicon. 

35. A method according to claim 33 wherein the regions having 
different compositions comprise dopant in a plurality of concentrations or types. 

25 36. A method according to claim 33 wherein the substantially similar 

etch rates are etch rates that vary by less than about 5%. 

37. A method according to claim 32 wherein the first energized process 
gas comprises a volumetric flow ratio of fluorine-containing gas to chlorine-containing 
30 gas that is from about 2:1 to about 8:1 . 
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38 A method according to claim 32 wherein the fluorine-containing 

gas comprises one or more of NF . CP-, or SF. 

39. A method according to claim 32 wherein the chlonne-containing 
gas comprises one or more of Cl or HCi. 

40. A method according to claim 32 wherein the sidewall-passivation 
gas comprises one or more of nitrogen, hydrogen or carbon-monoxide. 

41 . A method according to claim 32 wherein the volumetric flow ratio 
of the fluorine-containing and chlonne-containing gas to the sidewall-passivation gas is 
from 1 :1 to about 10:1 . 

42. A method according to claim 32 wherein the second energized gas 
comprises HBr. 

43 A method according to claim 42 wherein the second energized gas 
further comprises one or more of CL, He-0, and CF,. 


